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3. fommm* i m^m^n, n^mt^mmxMmmmmm^m 

( amf ) ^^dfn^^HSAW^^?! ( 3 > &tpmmmmm-& 
7. J3«jftt«i&& 5 $6 tommtt&mriMw&m&mB*mm. 

Mut "^SSIW. 

io. w dna a^TK^Ajfii^^ ^6 w^-fe, i£;fr^&&il^i*#fm 



2 



ft m % 



Aj&^fise ( hsa ) £^jt&Ltft£9iBjmat&m, 
m&m&m&) so % &a«i:e#&si*#t. Aifii^fisa^*i# 

^mgii&fiiMftyk, mm, Kt&mm, mat, a 

n—M^mm^mshit^ hsa Bj«Fft^r&. warn dna 
m> § «r e w^riBfflai-ft^jttM^ hsa . 

Lawn ^ A ( Nucleic Acids Research 9:6105, ( 1981 ) ) Dugaiczyk ^ 
A ( Pro* Natl. Acad. Sci. USA 79:71, ( 1982 ) ) frft\frl%Ti&WAmM& 

&&i&mm#m&T%tmmmt mmffimnttm^mm&mmto hsa 

m£sW¥m, J$jfettHSA&& 585 ^SS^fiKW. fl^**«J 66000 

mn¥n, wmoMMA hsa hsa fr=?&mm&=.m&mt&to, 



HSA . ®m, Barns JS^TMiE^AME^^^ HSA ft mRNA , 
^^mTHSA^-fecDNA ( #J*L&#H^*»J$Tif 0206733 ) , #Jgi£T8! 

ccda ftm&&^tt*m+&i&&. mm, ^Aitmmm^ 

ft?m&*,¥3mX&JJrU&mm&*k®±ffiftm ( Latta,M.et 
al.,flio/Technology,5: 1309-13 14, ( 1987 ) ) fP ¥ ^ ^ H 
( Saunders,C.W.etal,J.Bacteriol.l69:2917-2925 , ( 1987 ) ) ^WM0:&.}& 

mmm&m^} hsa 

^.mm^mmmim cno mm, cos mmRm&mmmik&m, s. 

wmmwim, mr~ ^muy^mmr^mmm^m^WL^. mat, 

&%LmT&WL&&m. watom^m^ 0344459 t&j&Tfam^mM& 
Ttm^m, ^im^^rf- aoxi & %j^%m~F2L hsa ga^mta^ as^ 
&%i&mftmm-®wfc ( gtshs > #j aoxi mmKuxm&mikfc 
mm, mmGi^mm&m < 0.1.5%) ¥g£#?ig#»^*&#i£$Hfc#aijjfe, 
w *p &%m-wmto*mfcn#&&mft&fr&r!k hsa , 

hsa wmit&m* ^migteR&m&ft&tt® 
hsa aaffT~-^j!)fcfc«^ift. m&&w-m#ji¥ft±nm&& Kazuo 

IKegayc,Anal,Chem,69:1986-1991, ( 1997 )). ^^5pJ*^ 0339455 , 
0123544 . 0248637 5fP 0251744 lfe»-*J^jFT3pJffl»#1&±*3&AJfll?llfSfi- 

DNA S^W^fi^^^ HSA JjfcfcpriJB. 

*Tiit— 2JM« HSA ft S-fiB^UilSt W^aSJ* 1 *. — d£*£3fcS£Xt HSA 

mi®, &M<$ft $T?t 0329127 fP 03 1 964 1 ^•J^FT'kjSfctt HSA m^Skfti 

AOX2 , & GAL1,10 ) ftnH&mtfoW. HSA (ft DNA IMJiflS^ 



■flM&£3a£fn#4B hsa mmts. wm^m %m 0506040 Tttm aox2 

SIW2E^# AOX2 Jg §d^. 

^H^r®, 2^Ti^J«*3S«t»*ip|&l»tt(fflciHI^J*#0504823 ) , 

H^fij^jp - A219561/1989 ), MS^J 5612197 ) 

vmntkrmMtkKmmx&m hsa j^w^rsc; &z,m&m.m < 1- 

lOOmM ) 3ft2S*felftifcfefc#&T, » ( 50-70 C ) £tS# HSA lft*g^± 

i*wsMb hsa (mm^m 5132404 > ; ad^s, 

m, #^&#T#8i£6ftj HSA tftjjfe ( HH^J 5440018 ) . 25£-Jr* 

T&m*&4t&ym&&Tmftm& hsa wfi^flq^auus, ^mumm 

HSA ( rHSA ) J^WWafefit^W^m ( Hg^fU 5369020 ) ; &&ffi2S 
glU*® rHSA JKfeW^* (EfeJW^J^Tf 0658569 ) . 

^at*^*^ hsa ^{fc^^^^. ^mmm&**¥mm*&m.fc&} 
mat, ^ajw-^a to&mm&*±&mw*&mn?&i&&&im 

w. 

miK^Bjs- a &&}-wmjrm, n*&m&) hsa anp^jj^r 

$nffl ia ( seqidno 1 ) ffiwMVmmftM. 



mmmmwrna^m^ ( amf > ^^ij^p^hsaw^^?!!, 
&&wf$w~^BtoM:mm&±mrmtkf c &), m*±M& seq id 

No: 2j^^g^lJ&9AjftL?tfi^S. 

m 3 ®^ hsa-i ^a«tttij{jij{ ±^t )&&^mmmmMm.frm t 

*t> ; 

E4 ®7Fm.m.ffiM pBKS/HSA-I fcj^lg; 

a 5 hsa-ii jtsw^i*^ c ±fr ) R&$mmtftm.mmmi 

(Tfr) ; 

S^X&Jt^ pBKS/HSA-II &fam; 

mi hsa-ui tf#&#n»agj^ij (_bft) &&£*&0Tftfi£ttJ£ 

0 8 ffi;SS3&ffi*fc pBKS/HSA-ID #J#», 
m 9 a^SM3B*i&tepBKS/HSA ft#J&; 
® 10 M^M*&ii# pPIC9/hsa Wfag; 



ffll2S^HSA-I-. HSA-U, HSA-m^S^-fe^HSADNA^SW 
ffl 13 fi^tftW HSAa£H*EJ»«¥*»*WI*GS115 

&#S , f , lWA¥#«#HSA3te&g(K 24, 24, 48, 72, 96, 

120 m 148 /jM^JUcti«#«±##^E io % wmmmmmm±m.n 

B9 14 HSA ^j**^ W^Ep£#W6&g&*. 

MWttnftMZl A : 5e&HSA; B: GS1 15 

»«aifl&«|ift^*±JI!f; C: fflpPIC9/HSA^WGSH5^ 

s^pjatfH&w/**. MM^i^^ft,^. wMmrnitm&tQ hsa 

( Smith,et al., Science 229:1219(1985)) . ffiS. ItllftJifldl— > h^flB5£j&— 

Bj*. S^jia^^it^^^^-^WSfiM. in hsa. 

®i4#ffiS»^iJMW^Te»f^^^^#^^^i)83^6<j^^4t^-i 
( aoxi ) SSBtf^BslrF, 9K3b*Hfi£Btt&& ( #JW#N^r*iJ$isf 

183071 > . ®&&&m&%~^ftm&^&&&mfetom&mmmy?i& 

ife&ffiftJK ( Cregg et al., Bio/Technology 5:479(1987) ) , WMMfo&ttM 
( Digan et al. Developmets in Industrial Microbiology 29:59(1988); Tschopp et 
al., Bio/Technology 5:1305(1987)) , W&*&^4feH^(HIS^*J 

wo9o/io697 ) , Mi^Bft¥s^i#, mmammmmm-m^m^} 
niM7A«ese ( mm^fflfpm 0344459 > . swra**0rte/B«j 

HSA^H^ijafi^Jl^aiT Lawn ^Affl Dugaiczyk ^Alltre^W#Wff 65 



^J?aK^»H^(4cA£%^ Kerlak #A ( Bio/Technology 
8:939-42,(1990)) ^.ra^Bt^^W^^ffi^^^S^^^ 

'W^H&dc¥16fl5 50-100 fg. Hockeman ^A«F»«-yift«kBiaiH^ 



& 1 : jjim HSA 
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m&±, m\&& 5'ffl 3'^SiJinAW^-Sl^^ > iP 5'5ggjJ0A BamHI 
W Xhol B§l2J£u&, 3'S»A EcoRI ^ Clal BamHI ft Clal 

■fil^M^SftJEftaflc, fTa Xhol m EcoRI Mlffi^aSftaa^fcflt. ££h 3/ 

A 3 <tU&fjH%m C #S'J^ GGC ft AGG ) . ^TiTFft^J&to HSA 

--^MW*fcjL«J»^m mttftmIWA&$&mft:Elftftjj:. -hj£ 

&mmf&m#.&w<&f8 t tfy hsa gsBj&u&ftKgrft n97b P . 

#m. %tTm-&mn*&m&itLt& hsa sh^?^#§!^ 

g£#> mRNA . B»^»S»jtffi^»flF jflfift: ( 1 ) 

ATTATTTTAT ; ( 2 ) TTTTTATA; ( 3 ) TAG — ( )•■• TA ( T ) 

GT • (fc^AT) TTT . Bjlfc, &&&&&& HSA ^Bfcf , <&Sft$|$ 
«a>JM-ATto#?!l. 

m.&m%tmf*m. mac, ttfcWM&f&nsA&mmww&T tata® 



wxhoigw&&, rm ecori m cm MWik&tb, a&^&tes 

509 *Q 1109 At^HJdJJUAT HindUI » PstUfcjft ( ffl I B ) . 

^s&m ^tbt 3 w&m&mfr$i% emp , 562b P m 7osb P 

^£ 3/ HS A-l , HSA-1I ft HSA-111 tfjtflfc. ^ r^^tfUfci^ * 8 &tt&ftf 
* :S^:£S£&#3;i&#J BamHI fP Clal 

ftjj&tfiMm^m, m.tf%im*&w A&iattg^ pcr dna &m 

SP WPJiEas&W-fe&fcgi 900bp 65 DNA XEL 

&=?&mm oiig 0 4.o it^^^i-j^^^^K^Ht, %frftmTm 

#2fc^/jS; 3 'MHW^g^r hsa-i , hsa-h *n hsa-iii #j-fc&#i3'J;ft 

612bp , 362bp , m 705bp tfj DNA ( #J5Lia 3 . 5 , fP 7 ) . &4&# 

QL&mmfrmtt T3RT7 mmw^^m p bks mmmw^, &m&m 

pBKS/HSA-I , pBKS/HSA-11 fP P BKS/HSA-m ft 3 -tfi^Mtt ( # 
JSLS4, 6,»8). Ma^M^ti^DNA^MJSS^^^'JB, 

J§. *iJM#>i-miW5&5fc®:5£ift Hindiil *n Pstl Slia#/£#t;tf)j£&gj;fiJ/B 

BamHI A Clal ty% iJS&tt'ffctol£8[ pPKS H0E T4DNA gf ftflTFm£»tt: 
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fsnMMm.m^ pbks/hsa c is 9 > . ^itrnxm^DHs a q>j&ft&& 
hsa ass wtt^fm ma&m*&®&im hsa wmfe&m&mitmft 

$tm$fci8A#H£ftgfcft, #Jjfl pPIC9(Invitrogen), pPIC3(Invitrogen), 
pHIL-D2(Invitrogen) . yYJ32(NRRL B-15891), pJDB207(Amershan) , 
pJDB219(Amershan), PG4.0(NRRLB-15868), R^VLffi 
69SpPIC9. 

misiBsmEcoRimxhoimMffiit, i&i#ic9 #Hmm 
&MM®mj& pbks/hsa *mm&) hsa &mxm&&, m^mmn^mm 
•&«u«4bfi ^ (trxmtmmm. & lb ^^s^j&ji 37 x: 
*b«ira#8M&M. i^^tii&ji^DNA^ijsig>tg^jN^fiaM^. 

( ii ) ^^tajisHf ( amf ) mmfr?mmmnsAg>M. 
mm. iR#j5f^6tjDNA^g«iwfijf^M«[6<j-sp^ Ttm&m&mk 

ja&tt^fft^fn HSA mm DNA ff^I ( HSA ) *h jSMtaAftAA 

wm&mmfrmwmmm& ( bp Gi u -Lys-Ar g an* *i ) , w&ur&Ep 

«#SRW1*tt#*Mfc«KAOX)*H. B»BJK*MS#**3':&#«MfcB§ l 

( AOXl ) *Bg£*,'ffcg&II ( aoxii ) SH. M-^ aox 



dna &mBittmmmftm&¥±nim:mn& t &ttxm®!mmm 

&M&msnh*&to&&mGtointom&&m, aoxi 
w'^^s^^rsk. mat, jwhshsabw. (Ofcw*te«Aoxi(Eius* 

al .Mol. CelLBiol. 5:1111(1985)). 

fflttrfi%cm&, hkmi&J&" a - *"r.mWmM ( Thomeretal.,The Molecular 
Biology of The Yeast Saccharomyces, Cold Spring Harbor Laboratory, Cold 
Spring Harbor,143(1981)). AMF MW.F¥n&&&& AMF tfrt*4«A&fltr.#J* 
Wtt9i&ft&&m&BinXmfti&9mto GIu-Lys-Arg *M#3|. AMF utr 
Mfim C^Leu - Lys - Aig&QhmV -f- 258bp Mftgt. 

_^ Jij^ffl^^w© hsa ^fn&»A<i#aBi£m2#$i c i&&tommiM 

&tg#) — ftt^Bfe©**&w**ii hsa lftjeft^to3B&B#pPic-9 

( invitrogen ) *MR#+n&&±ttmm¥to&m^iumaR&*m 

mftWteB&m, nmmBmB'm&E.mmmiiiwmms4mm. 

**ffl^^B»^*«aiHjgi&^*rrF^.HSA*H5FPjnix 
H&wBmz. amf $m mmz. dna xm$4m(*m±, jw jt& saa&A«r 

«im»W-#»S^£SiaHftft* ( Rothstein, Methods Enzymol. 

101:202(1983);Sherer and Davis, Proc.Natl.Acad.Sci., USA, 76:4951(1979) ) & 

&&mm±mm&*. ^im^wm®G}im%w.&ttimm dna 

Jn^&q&sfcfcW^Jfctt HSA ^ff^'Jtfj DNA X8t&^&$t&mma 
m. fc-S-^teftE^ritW HSA 25*%##|#J DNA tfjafctt^flfSMrg-Jg, 

amf ipxtt^w dna &nRmm&± : J-x$i u mm hsa ah dna tmik 
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amf raitum i^MJft#a^#M£ittftt^»M4^tt hsa r 

m. &^&G*£iW&f&i& hsa se^^w dna KWL&&fcft3&mm 

ftttm hsa ® dna i^^ij nrgsMmgggy *s iki$%}±.m&m, m^m^ 

mffi&Ttft) (fiiBkmmtt; #J#^ainvitrogen^ftpPIC9*. 

unr 5'aoxi mw&nm. «- ®?ftmm^ taoxi 

&&2*;±ftiSt, HIS4 0RF. 3'AOXl COLE1 3LMm&&A*P1t9 

**^W#J*£*tt*«**B»tt. Wffi Cregg 

( Mol.Cell.Biol. 55:3376(1985) ) , rri£WIl£a{*iMtj££^tK^^ 
■®&tt.&%L i YTO, et al , Agric. Biol.Chem. 48:341(1984) ) li*2£%0?t& 

ffl Southern £p^E^^f^ ( Sambrook et al.,Molecular Cloning,2nd 
ed.,Chapter9 , Cold Spring Harbor laboratory Press.Cold Spring ,NY,USA, 1 989) 
##fDNA #m Northern ( Sambrook %?A,±.ifc%M.M 

7 «)^*f ¥ waatt hsa mmm&,vm-&&&miikmiiwmm. 
*sm»-&wwmwmmmiBmHisJiM&miB. hsa 

fesisw hsa ±ttw»*5iiw«#«±aijfii. &jgM##*+0tt#itob 

TOW hsa. ^jjtt ^a^«^i§#^TO^M^S@MW^#4h6tJ 

~mwt) . m 13 a.&T*&w&j&m hsa &m&&±m&fcmmtp$t& 



ii 



mimrm^Gmm^mm^^mm^ aoxi gm^m®?. mm 

&&)&MW;mm&m aoxi ferti^ mm«*mw# amf mm&n i >$m <* 
Rm$L=?&nmmmmn aoxi sH^^^^jt^ 1 . ^dna jtsji* 

iOBtr^, hsa mmm^^mm^m-^^m^mm 
m^y^, *2£WAizfr%&T3z&&&&) hsa mmmm^^mE 

hsa &^m&nmmm^m^^m^m hsa ga*&<j0ftr# 

dna &m.n#nft#r. ^m^^m^m-tM hsa & 
jEmm&m$m&®ftffimtt&) aoxi sew s^^j^^o^ 3'&-^± 
n±m, mx s-^gg mm&m amf tksmm <* 

^e7jC^nX^Glu-Lys-Arg6<)3'^^!j± ( #J*LS 11 ) . 

±^^SH^^^HSAlS^^W^^tieiC5'jW^^3t^^&^ 

muisr ( Gsiis > us arg4- ( GS190 ) ^mmm^ fc&wm^m 
mm. &^-^i£g>^mk±m dna K®.mAm^m\>fc±z.mm&) 

:fe pPIC9 . 
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ftfttt&ti&tomft dna &i>mft±&mi&*, M&mte&mm 
a^Mk^^m^mmu^ aoxi m&ffii&tiLDNAxm femmmm 

nmmm. ^Mut-m**, aox am*&&s&BxW[t, mm&fajmft 
mmym&iMfi. &&&muT, w&n&mmti. aox2 mmj bs mM$6& 

e>m&{t&fta&waimm'&m aoxi mtiL+tmwi*. 

±JlllA*&3»te. ATat^Wtt^ftac, HT«ffl Southern MSfcrJHff DNA 
M Northern ^a5fe^«f¥»RiatttHSAa£H»*3&. #J§xi 
&«yi£#&*lHj HSA T^bXivm HSA RIM Southern 

#. "TM Northern £ftai£ftg£Mj ie ^#^i£&£Jii5T HSA 
Btttft* ( #_M 14 ) . 

^EStS^*. ^jU^EtSt&Kl YNB i& YPD Rtti&H&if', ^;fct«J 30 t: 

^SAiflilH^m^S^ HSA , ttftfi&H^&g^tt&gt 

A^-¥*^Rft-H-fft+.¥«i, W^ai^WfifittJa^aJIftW HSA 
Bmtt4HHtt#ft^lnAddM 

*flM&*&<j«J, ^5lB^pTWrnj^S^iJDAJIiflj5mjP^ 6-18 -t-SUR 
J ?ftfl&flfr»#&# HSA /^Wj**. 

#&*ni&& hsa w*^^^*WM±5i*#Mto±?iirw3)e»ae. 
as, «uica«:xtstt«fl9s^--#»#4!rfF hsa 

*w£ hsa . yvj&i£Mffifcmb&m. &"smm&4%vt hsa r&mtim 



tt^mimmmmmim&mi&rm. m^m^m^rm hsa r 
m—f&&}%3.5gti\-m$tm, rvoH&sMrts&m 99.99%. 

*mmm&mm hsa to±&mmtmmt&&j& hsa 

HSA-I ( 612bp ) , HSA -II ( 562bp ) , *fl HSA-UI ( 705bp ) > ft&S 

1. HSA-I X&&)&j£^J&m 

(\)%]T<&&&m%} 612bp &fe#HSA^B;£ 5'fc«Ut.« HSA-I , $fc 
ABI394 M DNA S5&£j£{£ ( Appiled Biosystem Inc. )8c{«ffo|;fej$ji 

OA-1 

GGCGGATCCCTCGAGAAAAGAGATGCACACAAGAGTGAGGTTGCTCATCGGTTT 

AAAGATTTGGGTGAGGAAAATTTCAAAGCCTTAGTGTTAAT 

OA-2 

GCGAACTCAGTGACCTCGTTAACCAACTTTACATGATCCTCAAATGGACATTGCT 

G AAG AT ATTGG GC AAAAGC AATTAAC ACTAAGGCTTTG 

OA-3 

CGAGGTCACTGAGTTCGCTAAAACTTGTGTTGCAGACGAATCTGCTGAAAATTG 

TGATAAGTCTCTGCATACCCTATTTGGTGACAAATTGTGC 

OA-4 

GCATTCGTTTCTGCCAGGTTCTTGCTTTGCACAGCAGTCGGCCATTTCACCGTAA 

GTTTCTCGAAGGGTAGCCGACTGTGCACAATTTGTCACCAAA 

OA-5 

CCTGGCAGAAACGAATGCTTTTTGCAGCACAAACATGACAACCCTAATCTTCCA 

CGTTTAGTGAGACCTGAAGTTGATGTGATG 

OA-6 

TATGGGTGCCTTCTTGCAATTTCATATAAGTACTTCTTCAAAAAAGTTTCTTCATT 

ATCATGGAAGGCTGTACACATCACATTCAACTTCAGG 

OA-7 

GCAAGAAGGCACCCATACTTCTATGCCCCGGAGCTACTGTTCrTTGCTAAACGTT 

ATAAAGCTGCATTCACAGAATGTTGCCAAGC 

OA-8 

CCTATCGATGGCAGAAGAAGCTTTACCCTCATCTCTTAATTCGTCTAGCTTTGGC 
AACAGACAAGCTGCCTTATCGGCAGCTTGGCAACATTCTGTG 

^m^mmm^m. ( oa-i ioa-8 > &mnwm±msm>m* 
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mm 2 ffimtify<&jiMi&, fern pcr EJkft^m dna & 
ca-^pcR fciM&'gtpftMlJnA oa-i fn oa-2 ( # ioni ) , oa-3 n oa- 

4 ( #^ 10^ 1 K OA-5 m OA-6 ( #-1- 10^1 ) MR OA-7 OA-8 ( # 10*1 
1 )- t&Jsfa&E!&WW%J 50nl 6<J#Wrt^5'J*UA^J 50M-1 1 x PCR^#?£, 
200(x M dNTP ( & 50n M ) ,1 5mM MgCfe 2.5 J&fe Taq DNA M^m. %E 
94-C, 10#;55 t:,30|^; 72X:,1^6<JPCRS^#T, ^lS&PCRflf 
^Pj8^^^MW^6<J4^>R^DNA^g: #&A, B, 
m D . &U5&tfS AfllB, C fll D ^SlM^W^SJS^^Irt, W#C&± 

sE*#2ttr pcr r& frm*m&-~&m&#iri*tfyft&Em7 m mm, 
mmmm^m. oa-i oa-s f^raftssigr. mto(tip±»pjw>T-s e m 

F totfr£4to»fT PCR EM, AUffflUflft* HSA £069 5'Sftfi9)tS HSA-I . 

( 2 ) pBKS ttrfctttfTir DH5 a BHfcftfH 1 50ml LB 

37 T^lStf ttftt 15 /JM#. Mftm*fc ( 5000rpm , 5 ) iifc£|*tfl 

Sfc^JfetE&tt*^ 5ml J ( 50 mMM, 25mM Tris , 10 mM 
EDTA, pH8.0 ^.^^I&I^'t'illAlOinl IrflfMUftn ( 0.2NaOH , 

i % sds ), m&ftwfc&m t t>WLn 10 ^<ta#jroA 7.5mi mmm c 3m 

KAc , pH4.8 ) , #&ra^ J fHCiB'Mfc« 15##, ( 12000rpm , 10 

ftv? ) wtisima. m 70 % z 1 Bm*i»ffii6tt#wf«# j j t imi te 

|*U9fflMfiF*l^iWARNAi|A ( Promega ) ( 200 n a/ml ) 37 

x:flMB30##|>. ( m ) WtKi&:^xftfl» ( 24: l ) 

Mli, ^l&lJI5t«rtlDAl/iO{WW3MNaAc ( pH4.8 ) »Wtti*^W5B 

jjczjmtJWfct. «4>jsm 70 % z,«^»«igib#s*r**FT o.imi te m 

#m*J*Mftm pBKS M&DNA. fijgmRllttttttA-att BamHI fP Clal 

( # 2 j&tt )»4h« J ffi*k dna , m i % asfltar^ft^w^ifiUkSf^w 3.0Kb 

( 3 ) ffi BamHI Clal Wg$ ( # 1 ) flWgttnflTftl&ftlft HSA-I 

#a ( 4h 9 hsa-i M-aWW-fflJ* 6 ^ ( im )%*n±H#*BJMpBks 

( gj 4n q ) & T4 BNA&ISm ( 3 #&T, T 16 IC7JC 

m*E$L n/jNBif. s^*jajs«iifa^m^«ft«^^4fc«s^ 

M*FllDH5 amftMmm&m < OD6oo£)3r0.6 ) . $$4fcR&«Mfc/BpBKS 

sn«tf^»8i!tt»r«. ^aimaHW***!*:***!*^*^* ( iooh 

ft/ml ) WS^LB^i, 37C^Mil^M, HW*iti«»4fcWWtt««?, # 



15 



flHl£-M& DNA . fflBamHIfnclalgg-tJJ^EDNA, flHSJ5f# DNA #JBb!K):fc 

'\^&&feuAjEmjrfamm^ hsa-i K-swam®^ p bks/hsa-i . 

fetomwmmmn p bks/hsa-i MPBttgf**, ^±j£3rJfeW>4»*l# dna 

Sanger Kft4M$&jI:& ( Sambrook et al., Molecular 
Cloning, 2nd Edition Chapter 13 , Cold Spring Harbor laboratory Press,Cold 
Spring,NY,USA,1989 ) tt&l£i£ftlK4g DNA 

m.™mm^tL&®io,&G&B*mtonm&&ftE&. xatmm hsa-i 
i&ta&+ttJEm&wm^&mm&mm&n&mTmkm&to hsa-i 

^BP^&teS 282 £fc#J Haein 431 Seal 

2.HSA-II 

SHRUb* l(l)*0ri$<£$ HSA-I #g#tfSfedf}£, -i-^^AWT^ 8 

OA-9 

GGCGGATCCGAGGGTAAAGCTTCTTCTGCCAAACAAAGATTGAAGTGCGCTAGT 

CTACAGAAAT 

OA-10 

AAACTCGGCTTTGGGAAATCTCTGGCTCAGGCGAGCTACAGCCCATGCCTTAAA 

AGCTCTTTCTCCAAATTTCTGTAGACTAGCG 

OA-ll 

TTCCCAAAGCCGAGTTTGCAGAAGTTTCCAAGTTAGTGACGGATTTGACCAAAG 

TCCATACGGAATGTTGCCATGAGATTTGCTTGAATGTGC 

OA-12 

CrTCAGTTTACTGGAGATCGAATCTTGATTTTCACAGATATACTTGGCCAAGTCC 

GCCCTGTCATCAGCACATTCAAGCAAATCTCC 

OA-13 

CGATCTCCAGTAAACTGAAGGAATGTTGTTAAAAACCTCTTTTGGAAAAATCCC 

ACTGCATTGCCGAAGTGGAAAACGATGAGATGCC 

OA-14 

CCTTTGCCTCAGCGTAGTTTTTGCAAACATCCTTACTTTCAACAAAATCAGCAGC 

TAATGATGGCAAGTCAGCAGGCATCTCATCGTTTTCC 

OA-15 

CTACGCTGAGGCAAAGGATGTCTTCTTGGGCATGTTTTTGTATGAATACGCAAG 

AAGGCATCCAGATTACrCTGTCGTGCTGTTCCCCCGCTGA 

OA-16 

CCTATCGATACATTCATGAGGATCTGCAGCGGCACAGCACTTCTCTAGAGTGGTT 
TCATATGTCTTGGCAAGTCTCAGCAACAGACCACA 
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( oa-9moa-i6 )mmjffims t m*w^mymaaimv}QLj!k* 

564bp ftKtt HSA-II ^aft^T HSA SI3#8!toif>ra«Mh 

HSA-II WSM&l&iitt pBKS/HSA-II . S 6 *ffl*?&^TfflT 3£&*q4&£ 
e^Wa^^^pBKS/HSAW^jg. ^^fifJi^Cl ( 3 ) *0ri£#j3r 
?£, |^J#^l 5 -^813? pBKS/HSA-II ftM DNA #j£fT#?'J 

3.HSA-UI >fl£tfj^J&^3£l^ 
OA-17 

CGCGGATCCGTGCCGCTGCAGATCCTCATGAATGTTATGCCAAAGTTTTCGATGA 
ATTTAAACCTCTTGTGGAAGAGCCACAAAATTTAATTAAACAAAATTGTGAG 
OA- 18 

GG AGTTG A C ACTTGG GGTA CTTT CTTG GTGTAAC G AACT AACAGCG C ATTCTGG 

AATTTGTATTCACCAAGTTGCTCAAAAAGCTCACAATTTTGTTTAAT 

OA-19 

CCCCAAGTGTCAACTCCAACTTTGGTAGAGGTCTCAAGAAACCTAGGTAAAGTG 

GGTAGCAAGTGTTTGTAAACATCCTGAAGCAAAAAGAATGC 

OA-20 

GACTCTGTCACTTACTGGCGTTTTCTCATGCAACACACATAACTGGTTCAGGACA 

ACGGATAGATAGTCTTCTGCACATGGCATrcrTTTTGCTTCAGG 

OA-21 

CCAGTAAGTGACAGAGTCACCAAGTGCTGCACAGAATCTTTGGTTAACAGGCGA 
CCATGCTTTTCAGCTCTGGAAGTCGATGAAACATACGTTCCCAAAGAGTTTAATG 
C 

OA-22 

GTGTTTCACTAGCTCAACTAGTGCAGTTTGTTTCTTGATTTGTCriTCCTTCTCAG 
AAAGTGTACATATATCTGCATGGAAGGTGAAAGTTTCAGCATTAAACTCTTTGG 
G 

OA-23 

GTTGAGCTAGTGAAACACAAGCCGAAGGCGACTAAAGAACAACTGAAAGCTGT 

TATGGATGGATGATTTTCGCGGCTTTTGTAGAAAAGTGTTGTAATGCTGACG 

OA-24 

CCTATCGATCAAGAATTCCTATTATAAACCTAAGGCAGCTTGAGATGCAGCAAC 
TAGTTTCTTACCTTCCTCGGCAAAGCAAGTTTCCTTATCGTCAGCCTTAGAAGAC 

( AO-17 M OA-24 ) 5'^BamHl *P 3'ift Clal MVm&,&l£}J 

705bp toM&E HSA-III JtS. i£#l&tt*T HSA *B^'JW 3'^Sltfh 1^ 
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#&_ti£ 1(2) +Bmt&nw!?tkimfrja*Bfoim hsa-hi & 

Mttm hs A-m tom&ftmMfc p bks/hsa-iii . IS 8 * E&M^Tffl^ 

tMbs yimmfeui&ffim&mfr p bks/hsa-ui w^nt. &M&_t:fc i 

urn. &±x \Q)+ffitt&mttJEmmmto&xm&ftmi& 
stqiE HSA-m tf&A<nfc&«i*, ftJi&mm&s 216 
utm styi tt^flittwiftfitfi 373 Hap-i iSL&ft=+3ift&Mmmmj& 

^36ittHSA-iiitfI&. 

4.±-feaHSAaeiawft!i*%3Sc«i 

^±s^in±^^^^;iiiHSAis^^j^«->taw^$!i^-^ 

±K HSA £H#?!lttS& ftfttttt. "i-3fe^jM« BamHI « HindllLHindUI 
fP Pstl,ia^ PstI Clal R^WM^ pBKS/HSA-I,pBKS/HSA-II fP 
pBKS/HSA-ffl «t«-ffltb>i ft HSA-I , HSA-II fn HSA-DI . £fc4fr§-#|£/5> & 

-Emja^ttsa^ft-jB, «jgi&uw«#^ftwa^»»f upaw Bamm 

fP Clal KlIttjAgl&ttjftlfe pBKS .012 7 HSA-I , HSA-II , HSA-III 

tfftfn^-fe&HSA dna itM l KftJ9MfWE«#91f. 8cJbi£l&&* 

pBKS/HSA Adfi^Mtit. »^Jfe£fc«#yfl#ffi3fcW,0H»«| HSA^@# 

Ift#»j£ffefc3ft£*a^, »±&;fr8;«i»A&raj6*fc pBKS/HSA ft 
DH5 a &m 10 ^£&1 3 &$ s ftjM*fc DNAMW, 

i&3fcB^^*a^fi& dna mt mw*RW&&m hsa *H^*wa» ' 

^^694^1 ft ( JiU#=JSL Sambrook et al, Molecular Cloning, A Laboratory 
Manual,2nd ed.,Cold Spring Harbor Laboratory Press, 1989 ) . HfficJIBSfaW^ 
*IJ*Tjf 0344459 W@|^#J** WO90/10697 +J5ff&W#i**&atflH s ifc& 

hsa 

!^3ilW-T-^^1i#M^#i^^6<JJ!3iti:pPlC9 ( Invitrogen )^ft>fl-T4}'»^ 

& hsa M*sr P pic9 ^mM^wmm^mm-m^m^ 
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ft&miE&m&H&miR&frn ( &mft&mm&5ffi > , aoxi 

tfH&JttfR, H1S4-ORF, 3'AOXl#©, Coffil gftJJSCj&l^^ 

WJSIWt ( 5000rpm, 5^ )l&^Jfi?Ji^^W^^^J#J|*iDNA 
( #J££)»J 1 pPKS ) . &J§M EcoRI ft Xhol ( # 3 #. 

<fc) flHti£ffi*fcDNA. &1 %M««JK±%*^iaj^HHR-K:Jg^ 8.0Kb 
A98H£feDNA#a. 

^Jl^^rfe ( #J*L^j&£#] 1 ) $iJ#W pBKS/HSA DNA if 2^1 
^/BH^i+IK ( Promega ) R EooRI IP Xhol ( # 3 ) fg^^ 37 
■c^Mi.5/Mj;e, fti %Sji/j§^J^_Llfe^^^|oiaHSA^ia^. 
*F:fcgl2ni ( lOjil ) ^#HSA«g^S^|5i#i|-©WpPIC9BS^^I 
^ T4DNAii^SS(3#^)#^T, «16t:4C»«f»fitai7>iMI*^Eia 

«^Kiw^ais^tt»ifcaijt o.im caci 2 &jffiM$g&;fcj&4W 

DH5 a^JBfi. ^^^^W^WLBT«Jlife#^^W^ittt 
( Amp K ) ttimitmm. #M*$t&M&DNA. MBamffl*qClaI#fc#r 
*#M*£DNA#mSDS - PAGE feftj^jg/g, DNA if ^J^tffSSSjStiJ 
^iE^fl^^JiWill^i^rfSjta-AT-g'^- HSA SSWMffla pPIC9/HSA . 

^^jSfe^liS^ffl _t^^*!l#6<jm^iim^ pPIC9/HSA SHbBSfrli 
M^^ffeM^^pPIC9/HSAM^6<?^:l©fi : l&DH5 a t^i^iaiM 

^S& P PIC9/HSA. &£B(MKft&8l. ^M3E*Z.BWJHSJg. #i!jgi££frffc 

W^rmT^EJWIi^Mril^W P P1C9/HSA ftlSt&DNA . ffl Sail ( 5 
) ^ 37 -C &®**m<t 10n 9 pPIC9/HSA , ttR-gUJft&tt DNA . 

mim^jkm^mit^mm^m^ Gsus ( ms-) tn* ( nrrl 

Y-15851 ) . Sail -atiJW PP1C9/HSA Pjll^ilJ^^^^+^tC^ 
ift£B8£B'P. rfiJ*S£*F AOXI mm. A^fpPIC9/HSASI^fflS^B. 

& his r &mm#Bmmt6i##ML 

^Wl^^mm GSl 15 C NRRL Y-15851 3 &#T£<J 10ml YPD ±g 
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mm%L lml =? 500ml $frfi¥ YPD i^g^ig^ 12 - 14 

/Ntt, MOD 600 - 1.3-1.5 M'L- ( 3000rpm,5 ^#,4 TC ) ltfd||£fflj&, #g$r 

^ im iijggraFtt*. 

# 10m- g ^tettft pPIC9/HSA DNA JpA 80^1 ±&#J GS1 15 ^flflfi 
( InvitrogenX^^^lifeW^^W^^ ( 1500V/cm, ) 10 

ax^ummit^mmmm. mmm^fs, $.%m*§m®m finx imi 

^JI#W 1M OiSaW&lfc #ttA$tt&&£J1Rftft<frtf(t'. Jfc200ul 

MWk&MMT MD ( 1.34 % YNB,4 * 10" 5 % 0.5 % fPBft) 

fPMD ( 1.34 % YNB, 4 * W* 1 % £$1*1 

±. IWqk MD fP MM HSA 2BM GS 1 1 5-Albumin(fflS 
* Mut^fUttfBItt GS115(GS115- 0 -gaQfttttt ( HIS * Mut * HMfcfls* 
XtMlit^^W HIS * Mut **SH69#^r pPIC9/HSAaaTOWffitt^tt, 
1*. ^Ht^Jl^^iJ^rW^teT 30C HIS + Mut ^IW 

MM ig^Sft MD iS^JiimE Hf»«T«c^:/J^XtfiRlt 

^rffls*Mut , *aw«ri*iB»*MDi»^ag±jE#^-fe, m& 

MM JS#»±^iSc«1tSt^^ffi^. 

3»fic±jfe*r«fe«liS5 50 ^ HIS + Mut * ^MjE&ttftftftl&ft 3 ml YPD 

mrnt^ 120^1 3507**, #iD0.4g^H^W^*, gn?sm^3 

lOOul ( 24:1 , &frW lOOul ), JUJ&^&fa DNA . 

*jm pcr ^r^^«!iin±i6f6!i^-6<j^fe^ dna , um.-&ffimsim^ 

#*£^i£&HSASBftrate#4M*. #lng ( 5ul >±i£&$£ 

ttMmttmw®. dna ^BdiJuAPjiiiT^j^HiuJtW pcr h^^^: 

10XPCR JXj&^tyM ( 5nl K^H^DNA ( lug )#J5ul; lOOmMdNTPs 
( lul ) ; 5' AOX1 3l^(0.1u g/ul£j 5uJ ) ; 3* AOX1 ?l4b(0.1ji|/|il £l 
5uJ ) ;*hill*i»7jc£&#i&£ 50uJ . »A 0.25uJ Taq DNA Sfr£fil(5U/uJ), 
&*5'AOXl ?|%, 3'AOXl Invitrogen <&^1. 

PCR 94 X: ^1^2^, &B&T&3M^T 25 

Jf: 94 TC^j: ( 40^) , 55 CXtt ( 90%^) , 72 X: g# ( 1 > , 

SB 72 x: 7 pcr fijat^jfcjg. ^ pcr fiJau^&T i % J*J3i«£ 

^%^±(feeac, xw^^wr^^jHSA^a^©:, i^— ^^tb^-w 
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ft&mwmmms., ymm&mvL p pic9/hsa osns m& 

^K«ie^CGMCCNO. 036* 

mm 4 : HS A ffilHft GS1 1 5 + M3B^fi£ Aj^tt^EpS£tf 
^*^^AW^J«fl&HSA*H«B|«flWjJt«t*GSll5*flE+. 

««3 ^0fj*^^fl&PBtt|t«5ftfli^ BMC*** ( lOOmM^ 

1.34 %ynb. 4xi 0 -v,^, i + w -3ox:mmnmii*- 
m. n&Mwmmmm*»¥eMMm$m( loomumm. 134 % 

24, 48_, 96, 120, 144 /jM***, #j®HM*A3Hr SDS - PAGE #$Ff. 
13 ) . 

m western ^mmm^mm^^-jjWM^m^itmusAm&mj^ 
ppic9 Atstw osns iwijfi 48 ']wm&&&±mmft%mmtm. 

( SDS - PAGE ^/S«F«jK±Wfieffi%»«PJ«ttifFmtt«±, 

wraimititxjiHB* 5 % mimm pbs «tt?ft&T«n 2 

^pbs^3^, fttem^mtLHSAmLmi&m'&m) ( i:5o##> 

37x:«i. 5 /Mh #ftfflPBS^tta»ftife3«fc#fflIimJK5®^«S. -fit' 
ttJK^«MRii«ft«rlM|«6d««^^ ( Cooper Biomedical Inc ) 
( 1:3000 mn mttXT 37 X2 T^W l .5 /jMtf . 50mM Tri S -HCl >P H6.8 

3 mfmMA)mMm^~m ( dnb ) Sfe5-io4B"Ms. 

mm±mm&&&ft. j^m u&f^m^m^nxmt3i,^Mm^mHSAm 
^^Gmmmmm±^mm^m^^HSAM^m^&mmm 

&mms: hsa m&j^mmik 

ft pPIC9/HSA GS1 15 50ml 3"&S.W BMGY 

JB^miimm^m^nrm^m^ 700ml bmgy tsft&ffmn&tim 
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( 1500rpm ) &ttftj&ftMK{!£&& 20 % W±SSnt&fflS. &&^£BHm 
+. SB^jllPATl3-^6<J Struktol J673 MfoM W£ft)jl£#J^?&£Ji!t ^ttvEll 
a-8r«i*6/5, ftfl$f*!31A3- 0.5 %l^fi^ti&5 BMMY 

( 700ml ) , 3ox:Tmmi&mm^mm^ ttm$met\H&mm^t&^ 

m&mi&*&&&&0.3 % - 0.7 %. 'MMB 20 /hB^j^iBclli:^^, 

ffii femsimmm® hsa 4.5 „/l . $tm%^m, 

( 10,000rpm,15 ) i&**^*±?I|«t, ^ 70 V jm^fltM 20 4Ht, 
fB^m^m 15 1C, ( 15,000rp m> 20##)£|&&&mSS£gS£rt 

W^3^*iffiJSffiW'6±»?9Silil?Le^J 0.45 n 6<jmaiM ( Millipore ) 
Stilt. ita8JS#ffl«B4HFS3f 30,000 #Jj®a§tfl& ( Millipore ) J&jifc_t$1t$[ 

m 50mM mmmwn ( pH4.5 ) tomm rbo2 nft&^ijg ( 5 * 25cm , 
&mv&m 5oomi > mnw.&, fammtmm*vzmttLtoiniAm&&, & 

&%hWm%} lO%MfB^m^tm 50mM 8*B£& + 10%(NH«)2SO4. PH6.8 W. 
WmW-miZM phenyl Sepharose ftiftKfr, ffl— te^fWFItrfi^&BPF* 
SJ+ftttfttt, «MJB«cflfc«?'t'?fc ( 200mMPB + 30%#mWJ«|»»[, pH 
6.8 ) mmit-WL& 280nM M(i$fa?fc]|^>. ^!KF«ttJattfeG-25» 
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( I ) $fitA: 



( ii ) %t*mfo- , MAJn^eaew^^m 
( in > mm- 2 



( IV ) S&JIUlltfll:: 

( b > mm 
( c ) am 

( D ) 
( E ) 



xmm 192 # 

200031 



( v ) tt-»tn,nra^: 

( A ) frftmm: 3.5 

( B ) if^td: AST Pentium III+4/66d 

( C ) Windows 95 

( D ) Word 97 

( VI ) rfciRffLa: 

( A ) t&ig: 86 - 21 - 64735898 

.(B) %#: 86 - 21 - 64674742 

( 2 ) SEQ ID NO : 1 fl<j{fL& 

( i > mmm 

( A ) nSi<tW£sM 
( B ) HtM: 

( c ) mm-. Mm 
( d > mmm-. m& 

( II ) ft^r2zM- DNA 

( III ) SEQ ID NO : I 



*5 



1 

GATGCACACA AGAGTGAGGT GCTCATCGG TTTAAAGATT TGGGTGAGGA 
51 

AAATTTCAAA GCCTTAGTGT TAATTGCTTT TGCCCAATAT CTTCAGCAAT 
101 

GTCCATTTGA GGATCATGTA AAGTTGGTTA ACGAGGTCAC TGAGTTCGCT 
151 

AAAACTTGTG TTGCAGACGA ATCTGCTGAA AATTGTGATA AGTCTCTGCA 
201 

TACCCTATTT GGTGACAAAT TGTGCACAGT CGCTACCCTT GGAGAAACTT 
251 

ACGGTGAAAT GGCCGACTGC TGTGCAAAGC AAGAACCTGA GAGAAACGAA 
301 

TGCTTTTTGC AGCACAAAGA TGACAACCCT AATCTTCCAC GTTTAGTGAG 
351 

ACCTGAAGTT GATGTAATGT GTACAGCCTT CCATGATAAT GAAGAAACTT 
401 

TTTTGAAGAA GTACTTATAT GAAATTGCAA GAAGGCACCC ATACTTCTAT 
451 

GCCCCGGAGC TACTGTTCTT TGCTAAACGT TATAAAGCTG CATTCACAGA 
501 

ATGTTGCCAA GCTGCCGATA AGGCAGCTTG TCTGTTGCCA AAGCTAGACG 
551 

AATTAAGAGA TGAGGGTAAA GCTTCTTCTG CCAAACAAAG ATTGAAGTGC 
601 

GCTAGTCTAC AGAAATTTGG AGAAAGAGCT TTTAAGGCAT GGGCTGTAGC 
651 

GCGCCTGAGC CAGAGATTTC CCAAAGCCGA GTTTGCAGAA GTTTCCAAGT 
701 

TAGTGACGGA TITGACCAAA GTCCATACGG AATGTTGCCA TGGAGATTTG 
751 

CTTGAATGTG CTGATGACAG GGCGGACTTG GCCAAGTATA TCTGTGAAAA 
801 

TCAAGATTCG ATCTCCAGTA AACTGAAGGA ATGTTGTGAA AAACCTCTTT 
851 

TGGAAAAATC CCACTGCATT GCCGAAGTGG AAAACGATGA GATGCCTGCT 
901 

GACTTGCCAT CATTAGCTGC TGATTTTGTT GAAAGTAAGG ATGTTTGCAA 
951 

AAACTACGCT GAGGCAAAGG ATGTCTTCTT GGGCATGTTT TTGTATGAAT 
1001 



ACGCAAGAAG GCATCCAGAT TACTCTGTCG TGCTGTTGCT GAGACTTGCC 
1051 

AAGACATATG AAACCACTCT AGAGAAGTGC TGTGCCGCTG CAGATCCTCA 



1101 

TGAATGTTAT GCCAAAGTTT TCGATGAATT TAAACCTCTT GTGGAAGAGC 
1151 

CACAAAATTT AATTAAACAA AATTGTGAGC TTTTTGAGCA ACTTGGTGAA 
1201 

TACAAATTCC AGAATGCGCT GTTAGTTCGT TACACCAAGA AAGTACCCCA 
1251 

AGTGTCAACT CCAACTTTGG TAGAGGTCTC AAGAAACCTA GGTAAAGTGG 
1301 

GTACCAAGTG TTGTAAACAT CCTGAAGCAA AAAGAATGCC ATGTGCAGAA 
1351 

GACTATCTAT CCGTTGTCCT GAACCAGTTA TGTGTGTTGC ATGAGAAAAC 
1401 

GCCAGTAAGT GACAGAGTCA CCAAGTGCTG CACAGAATCT TTGGTTAACA 
1451 

GGCGACCATG CTTTTCAGCT CTGGAAGTCG ATGAAACATA CGTTCCCAAA 
1501 

GAGTTTAATG CTGAAACTTT CACCTTCCAT GCAGATATAT GTACACTTTC 
1551 

TGAGAAGGAA AGACAAATCA AGAAACAAAC TGCACTAGTT GAGCTAGTGA 
1601 

AACACAAGCC GAAGGCGACT AAAGAACAAC TGAAAGCTGT TATGGATGAT 
1651 

TTCGCGGCTT TTGTAGAAAA GTGTTGTAAG GCTGACGATA AGGAAACTTG 
1701 

CTTTGCCGAG GAAGGTAAGA AACTAGTTGC TGCATCTCAA GCTGCCTTAG 
1751 

GTTTATAA 
( 3 ) SEQ ID NO : 2 

( i > 

( A ) Kjg: 585 ^U^m 

( b ) mm-- 



( C ) 

( d ) ftwmw- m& 



( 11 > #-7-3». mam 

( III ) B SEQ ID NO : 2 



1 

Asp Ala His Lys Ser Glu Val Ala His Arg Phe Lys Asp Leu Gly Glu Glu 
18 

Asn Phe Lys Ala Leu Val Leu He Ala Phe Ala Gin Tyr Leu Gin Gin Cys 
35 

pro Phe Glu Asp His Val Lys Leu Val Asn Glu Val Thr Glu Phe Ala Lys 
52 

Thr Cys Val Ala Asp Glu Ser Ala Glu Asn Cys Asp Lys Ser Leu His Thr 
69 

Leu Phe Gly Asp Lys Leu Cys Thr Val Ala Thr Leu Arg Glu Thr Tyr Gly 
86 

Glu Met Ala Asp Cys Cys Ala Lys Gin Glu Pro Glu Arg Asn Glu Cys Phe 
103 

Leu Gin His Lys Asp Asp Asn Pro Asn Leu Pro Arg Leu Val Arg Pro Glu 
120 

Val Asp Val Met Cys Thr Ala Phe His Asp Asn Glu Glu Thr Phe Leu Lys 
137 

Lys Tyr Leu Tyr Glu He Ala Arg Arg His Pro Tyr Phe Tyr Ala Pro Glu 
154 

Leu Leu Phe Phe Ala Lys Arg Tyr Lys Ala Ala Phe Thr Glu Cys Cys Gin 
171 

Ala Ala Asp Lys Ala Ala Cys Leu Leu Pro Lys Leu Asp Glu Leu Arg Asp 
188 

Glu Gly Lys Ala Ser Ser Ala Lys Gin Arg Leu Lys Cys Ala Ser Leu Gin 
205 

Lys Phe Gly Glu Arg Ala Phe Lys Ala Tip Ala Val Ala Arg Leu Ser Gin 

222 

Arg Phe Pro Lys Ala Glu Phe Ala Glu Val Ser Lys Leu Val Thr Asp Leu 
239 

Thr Lys Val His Thr Glu Cys Cys His Gly Asp Leu Leu Glu Cys Ala Asp 
256 

Asp Arg Ala Asp Leu Ala Lys Tyr lie Cys Glu Asn Gin Asp Scr He Scr 



273 

Ser Lys Leu Lys Glu Cys Cys Glu Lys 
290 

lie Ala Glu Val Glu Asn Asp Glu Met 
307 

Ala Asp Phe Val Glu Ser Lys Asp Val 
324 

Asp Val Phe Leu Gly Met Phe Leu Tyr 
341 

Tyr Ser Val Val Leu Leu Leu Arg Leu 
358 

Glu Lys Cys Cys Ala Ala Ala Asp Pro 
375 

Asp Glu Phe Lys Pro Leu Val Glu Glu 
392 

Cys Glu Leu Phe Glu Gin Leu Gly Glu 
409 

Val Arg Tyr Thr Lys Lys Val Pro Gin 
426 

Val Ser Arg Asn Leu Gly Lys Val Gly 
443 

Ala Lys Arg Met Pro Cys Ala Glu Asp 
460 

Leu Cys Val Leu His Glu Lys Thr Pro 
477 

Cys Thr Glu Ser Leu Val Asn Arg Arg 
494 

Asp Glu Thr Tyr Val Pro Lys Glu Phe 
511 

Ala Asp He Cys Thr Leu Ser Glu Lys 
528 

Ala Leu Val Glu Leu Val Lys His Lys 
545 

Lys Ala Val Met Asp Asp Phe Ala Ala 
562 

Asp Asp Lys Glu Thr Cys Phe Ala Glu 
579 585 
Ser Gin Ala Ala Leu Gly Leu 



Pro Leu Leu Glu Lys Ser His Cys 

Pro Ala Asp Leu Pro Ser Leu Ala 

Cys Lys Asn Tyr Ala Glu Ala Lys 

Glu Tyr Ala Arg Arg His Pro Asp 

Ala Lys Thr Tyr Glu Thr Thr Leu 

His Glu Cys Tyr Ala Lys Val Phe 

Pro Gin Asn Leu He Lys Gin Asn 

lyr Lys Phe Gin Asn Ala Leu Leu 

Val Ser Thr Pro Thr Leu Val Glu 

Ser Lys Cys Cys Lys His Pro Glu 

Tyr Leu Ser Val Val Leu Asn Gin 

Val Ser Asp Arg Val Thr Lys Cys 

Pro Cys Phe Ser Ala Leu Glu Val 

Asn Ala Glu Thr Phe Thr Phe His 

Glu Arg Gin He Lys Lys Gin Thr 

Pro Lys Ala Thr Lys Glu Gin Leu 
Phe Val Glu Lys cys Cys Lys Ala 
Glu Gly Lys Lys Leu Val Ala Ala 



"** "" • ^ * m # • • • • 



A. 



I t| Mil 

'rr ?U lilo «r f l'i« HIT "I" FT '"^ \" ,,Vr ' n:r *» T rtn r ' TO ™* «* T ,Tr «« O* «VT 

jrp^.u hln l, n ., r «l« ,„| „|. Mn M , ,,. r |<tvl pU ||u Hl> , |f<l |ty v<| ^ Um ^ ^ ^ ^ 

I'-" '-/in lb! .T 17-' W ' ."" '" 1 * M ' ,,,f M T ™» «"T »>f» OVJ ClJk UT O^T 8V> 

mm 21 « 1ST ;I3 mT T'* V T T tlAC T'° * CA olc ™ * cc m ArT «* « r ™ ccc <*c i« 

MM .rp ly. ,„ )t „ ,„, Utf l.u pl„ ,|y _.„p I,. 1, M «, t Ult ¥i , .,. klw ,„ o„ < yf |ly p| „ , lt 

nl Vu Tu, «?i liT- IT! T T *' f V r w e,n ,; * c *" wr we •>* ctT »r "a trw m» err orr 

UM! * 9 ' " fllg " M " n " " l " il: ""^ •»•• »•*• «m «»* p»» ««» >->• v»i "j 

Z v" « Si ^ ;r ^ hAT ,! :-" mt ^ ™ ». wu, iac m TA t ^ « c c« w T .t «r 

-u rr». ,J« l,« u« ,v Hir l)W „„ ft| , phf , , |B |U fy< ^ |ta >u <u ^ >u ^ w »A 

^ i'iC 1« In «i "I ^ T ^ w «« N* «* vja iwi ^ -mc m «□ km m dm c»a *m kt 

in/m p ' ■ ' p ,lu !> '" *• »"» »y «»■• .»r i.« ,i n i>. ^h, v i r , u Vil 

^ v~ ;n r,^:;: ecc r , :° 4 ; r ™ •>« •« «• 

in/ail 8 " 'il )t "\ H " pro ,u ' ,M p 1 " * u «»r iy« l»u vil thi *. P l. u uir ir« 

v'; ? mT «i In ^ :is mi :. v ; i" i ™ v c " t «« «* rm w »« «r «v, mt e ^ c « ««» • 
as = s: a s: » 5 5 s jjjs e a a s s k s w -ii'-s 3 s a s a 5 s 
ajs s a a a in a s a i^as a a s s a a = a a a a a a a s a a 
s&s s s a 5 a s 5 a a a s a a s a s s s as a a s 2 5 a a 
SS2S5SEas=afea2 =s: 2j«j n i^- 




["I I» JIT CTf i!f V V '"f 1" ^ T M *» e:,< ™ »T i« {.OA OTf *CC KM: lie TOt ^ Cfc WJV , tT 

niiJiJ. ' * ,n ,l " IS™ M * ,N )VM ,,,r • , " ■» »*r "»» «l Uir ly. cm cy* kht »lu «, 



iT3 orr ;,f^ /.nj tm. cka rue r\ t tzt\ orr (11 ' U9W5«I 



v i,; i"; °" T Tw " n, T crc m okn iTr mt crr o ^ *** ™ ch T 

i?jj/5ij y ^ J 1 wj'wi ' rp r lrr v 0,0 h% \lum\ m " U ,lU Uw pUf Utt r,lt llU 



crn act 



™ «r lit 32 t£ JT« r I1T S3 ^ T ** T C! 0 "'' cu »« ™ ™ ™ "" AM «C KM cn, v» 
it? !J5 X l"u ui 3u «T , A ,!t !il °" .T V 1?" eM M5 *» w ^ wmw KM ew> MT MS t.t or? 111.1 



• icr kv, m oit net e» tct cm. cn «re m - wr rrA im 

»lu fly ly. |y. |.<| v.l •!> .1. ,. t e l„ ,|. »|, Uu | y , K|| Mu 



a: 



10 Xltol 
10 Avn I 



?50 MlnD III 
47f> M JP ( 

Nell 

, J n 1^ f^^!' ,, ' ^ 4 Prn| <»W Hi.. | 

2« Ui.pU0.al . Gas B 7 U ?fi g | Jr0 | 

l« AfjnLI 431 Seal 036 Ace t 000 U,«) I 

J— L JULt | I I I 



nio MtdHI 
i inn l>i I 
I too N5i>B H 
too? M<n I 

1001 N:|tlt( 
IOU4 t4%^fB2A | 

J liUl_ 



tiiO Dm lit 

tOi IdilMl 
1301 Avi 11 



»?r? Cln I 

» '6* B«U30 I 



m i 



» • • • 
• • » • • • 



llnmfll.Xhii! 



I ISA 



lli.nl III 



'si I 



IISA-I 



HAS-III 



I IS All 




Hind UUVsl I 



mi 



2 



z z • * • * • 

* • * * • ♦ • 



1/1 

f?;c c^:a 'itr: err: rim: aaa a«:a <:at -a r-Af.' 

gly cjiy net leu qlu lyn atg nnp nla hln 
61/21 

TIV? GOT GAG GAA AAT TPC AAA GCC TPA O'lXJ 

Jou <|ly olu glu ami phe lys ala leu val 
121/41 

TOT CCA TIT GAG GAT CAT GTA AAG TITS GIT 

eye pro phe glu asp his val lys leu val 
181/61 

err gca gac gaa tct oct gaa a at tot gat 

vnl ala asp glu ser ala glu asn cys asp 
241/81 

Tlx; TGC ACA GTC GCr ACC Crr CGA GAA ACT 

leu cys tlir vnl ala thr leu arg glu t)ur 
301/101 

CAA GAA CCT Carj A<JA A AC GAA 'JTJC TIT TitJ 

gin glu pro glu arg asn glu cys phe leu 
361/121 

COT 'ITA GTO AGA CCr GAA OTP GAT GTO MX? 

arg leu val arg pro glu val anp val mot 
421/141 

TPT TVG AAG AAG TAC TPA TAT GAA ATP GCA 

phe leu lys lys tyr leu tyr glu lie ala 
4*1/161 

CPA CTG TTC TIT OCT AAA rt?r TAT AAA f:rT 

Jr?u leu phe phe ala lya arg tyr lys ala 
541/181 

AAG GCA OCT TGT CPG TIG CCA AAG CPA GAC 

lyr. ala ala cyn leu leu pro lya lou anp 

GO 1/201 

GCC ATC GAP AC JO 
ala lie asp arg 



31/11 

aa<: Airr «JAu irrr hit pat n*? tit aaa gat 
Jyr» rs^r tjiu val nla hia arg phe lyn asp 
91/31 

ITA ATP GCT TIT GCC CAA TAT CTP CAG CAA 
leu lie ala pho ala gin tyr lou gin gin 
151/51 

AAC GAG Git: ACr GAG TPC GCP AAA ACT TGT 
asn glu val tlir glu phe ala lys thr cys 
211/71 

AAG TCP CIYJ CAT ACC CPA T7T GGT GAC AAA 
lys r,r?r leu his tlir leu phe gly asp lys 
271/91 

TAC GGT GAA ATC GCC GAC TGC TGT GCA AAG 
tyr gly glu met ala asp cys cys ala lys 
131/1U 

CAG T AC AAA OAT CAC AAC CCP AAT C1T CCA 
gin hln lys asp asp asn pro asn leu pro 
391/131 

TGT ACA GCC TVC CAT GAT AAT GAA GAA ACT 
cys thr ala phe his asp asn glu glu tlir 
451/151 

AGA AGG CAC CCA TAC T1TT TAT GCC CCG GAG 
arg arg his pro tyr phe tyr ala pro glu 
511/171 

OCA TPC Ar:A CAA TCTT TOC CAA GCP GCC OAT 
ala phn thr glu cys cys gin ala ala asp 
571/191 

GAA TPA AGA GAT GAG GGT AAA GCT TCT TCP 
glu Jen ntg nnp glu gly lys aia ser eer 
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TOT GAA 


AAT 
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TC(3 
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tcc 


AGT 


AAA 


cyn glu 
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gin asp 


ser 


lie 


ser 


oer 


lys 
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GAA AAA 


TCC 


CAC TGC 


ATT 


GCC 


GAA 


GTG 


GAA 


glu lys 


ser 


his cys 


lie 


ala glu 


val glu 
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ita ocr 


OCT 


gat tit 


git 


GAA 


AGT 


AAG 


GAT 


leu ola 


ala 


asp phe val 


glu 


ser 


lys 
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GTC TTC 
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GGC ATC 
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tit; 


TAT 


GAA 


TAC 


val phe 


leu 


gly met phe 
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tyr 
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tyr 
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CTO 'ITO 


C1V3 


AGA err 


gcc 


AAG 


ACA 


TAT 


GAA 


leu leu 


leu 


arg leu 


ala 


lys 


tlir tyr glu 


541/181 
















rsAT CCT 
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Air: 


GAT 
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ar;p 









31/11 

AAA CAA AGA TTG AAG TGC GCT AGT CTA CAG 
lys gin arg leu lys cys ala ser leu gin 
91/31 

Grr err a ccn ccc cix? agc tag aha rrr ccc 

;\ I ;\ I n I ii m <| lou nr*r cftn nig phn pxo 

J 5 1/51 

GTC ACX; GAT TIG ACC AAA GTC CAT ACG GAA 
vnl tin: nnp lnu thr lys val his tlir glu 
21 1/7 J 

GAT GAC AGG GCG GAC TTC GCC AAG TAT ATC 
asp nr.p arg ala asp leu ala lys tyr lie 
271/91 

CTG AAG GAA TGT TGT GAA AAA CCT CTT TTG 
leu lys glu cys cys glu lys pro leu leu 
331/111 

AAC GAT GAG ATC CCT GCr GAC TTG CCA TCA 
asn asp glu met pro ala asp leu pro ser 
391/131 

rriT TCC AAA AAC TAC GCT GAG GCA AAG GAT 
vnJ cyn lys asn tyr ala glu ala lys asp 
451/151 

GCA AGA AGG CAT CCA GAT TAC TCT GTC GTG 
ala arg arg his pro asp tyr ser val val 
511/171 

ACC ACT CI A GAG AAG TGC TOT GCC CCT GCA 

tlir tin: leu glu lys cys cys ala ala ala 
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. 1/1 

i:<|C r>V\ 4 l*r* t <|T 1:0: c:<T o A cat rrr r *at 

r/Jy gly nor cyn nla nin nla n?ip pro his 
€1/21 

AAA CCT CIT G1X3 GAA GAG CCA CAA AAT ITA 

lys pro leu val glu glu pro gin asn leu 
121/41 

CIT GOT GAA TAC AAA 'ITC f'AG AAT err? rni 

Ifii f||y f|lu tyt Lyn t)hi» ijln nin lou 
181/61 

Clt3 TCA ACr CCA ACT *ITG CTA GAG GTC TCA 

val nor thr pro tlir leu val glu val ser 
241/81 

TGT AAA CAT CCT GAA GCA AAA AGA ATG CCA 

cys lys his pro glu ala lys arg met pro 
301/101 

AAC CAG ITA TCT G , IX3 TTG CAT GAG AAA ACC 

am gin leu cys vai leu hie glu lys tlir 
361/121 

ACA GAA TCT TTG GTT AAC AGG CGA CCA 1GC 

thr glu ser leu val asn arg arg pro cys 
421/141 

fSTT CT;c AAA GAG TIT AAT f T tlAA AfT TR? 

vnl pro lys glu phe asn ala glu thr phe 
481/161 

GAG AAG GAA AGA CAA A'lX: AAG AAA CAA ACT 

glu lyrt glu arg gin lie lyn lys gl n thr 
541/181 

AAG GCG ACT AAA GAA CAA CitJ AAA GCT GTT 

lys ala tlir lys glu gin leu lys ala val 
601/201 

■iviT mi* a Ao nf-r cac oat" aag caa act -iTxr 

cyn ryn lye ala nnp- anp iyn glu thr cyn 
661/221 

GCA TCT CAA GCT GCG TTA GGT TTA TAA TAG 

ala cer gin. ala nla leu giy leu OCH AMD 



T1/11 

CAA 'Jurr TAT <:•'<: AAA GIT TVC GAT GAA TIT 
r|lu eye; tyr ala lys val phe. anp glu phe 
91/31 

A'JT AAA CAA AAT IXTV GAG CIT 'ITT GAG CAA 
ile lys gin asn cys glu leu phe glu gin 
151/51 

'ITA crrr rrrr TAr Arc a An aaa gta-ccc taa 
1»>u vr\l nig lyr tlir lys lys val pro gin 
21.1/71 

AGA AAC CTA GGT AAA GTG GGT AGC AAG TGT 
ntg asn leu gly lys val gly ser lys cys 
271/91 

1GT GCA GAA GAC TAT CTA TCC GTT GTC CTG 
cys ala glu asp tyr leu ser val val leu 
331/111 

CCA GTA At?r GAC AGA GTC ACC AAG TGC TGC 
pro val ser asp arg val tlir lys cys cys 
391/131 

TIT TCA GCT CTG GAA GTC GAT GAA ACA TAC 
phe ser ala leu glu val asp glu tlir tyr 

Af'C TTC TAT Ct.'A CI AT .ATA 1\T1» ACA CIT TC1 % 
thr phe his ala asp ile cys tlir leu ser 
511/171 

GCA CITY G*1T GAG CTA GTG AAA CAC AAG CCG 
nin leu vnl glu leu val lys his lys pro 
571/191 

ATG GAT GAT 1TC GCG GCT TIT GTA GAA AAG 
rt*?t asp asp phe ala ala phe val glu lys 
631/21J . . 

rrr txi: cac c:aa orr AAG AAA CTA criT Gcr 
pho a In glu glu gly lys lys leu vai ala 
691/231 ' 
GAA TTC A'lC GAT AGG 
glu plus ilrs asp arg 
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a 10 



Aoxl i7iRNA.J'5fcJSa 

TATCATCATT ATTAGCTTAC TTTCATAATT GCGACTGGTT CCAATTGACA 
AGCl'l'l TGAT TTTAACGACTTTAACGACAACTTGAGAAGATCAAAAAACAACTAATTAT 

TCGAAGGATCCAAACG ATG AGA TTT CCT TCA ATT TTT ACT GCA GTT TTA TTC 
GCA GCA TCC TCC GCA TTA GCT GCT CCA GTC AAC ACT ACA ACA GAA GAT GAA 
ACG GCA CAA ATT CCG GCT GAA GCT GTC ATC GGT TAC TCA GAT TTA GAA GGG 
GAT TTC GAT GTT GCT GTT TTG CCA TTT TCC AAC AGC ACA AAT AAC GGG TTA TTG 
TTT ATA AAT ACT ACT ATT GCC AGC ATT GCT GCT AAA GAA GAA GGG GTA TCT 

CTC GAG AAA AGA GAT GCA • • 

Leu Glu Lyi Arg Asp Ala 

a - BTft^ik * 1 USA 

< ► 



EcoRI AOXI mRNA3'.3fcja 

TTA TAA TAG AA TTC CCT AGG GCG GCC GCG AAT TAA TTTTTTGTCA. 

Leu OCH AMD 
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